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[English translation of summary supplied by publisher]

The detection of tubular or filamentary intracytoplasmic

cell inclusions with a diameter of 200 - 350 AC which have been

frequently termed 'virus-like' on the basis of their ultrastruc-

tural morphology, has been successful in various'tissues in a

large number of diseases up to now etiologically unrelated,

especially in virus infections, neoplasms, diseases of the rheuma-

tic type, the central nervous system, the kidneys, and the muscu-/36

lar system-(tabulated survey by Kerl and Aubock; Uzman). To our

knowledge, these cytoplasmic inclusions have been identified in

infiltrates or tumors of the skin in papulosis atrophicans maligna

Degos [39], lymphomatoid papulosis [47], Kaoosi sarcoma [19],

mycosis fungoid and Sezary's Syndrome [46],°and melanoma [6]. In

Sjogren's Syndrome, they were identified in the kidneys [49] and

parotid gland [30], and in diffuse sclerodermia they were found

in the skin __[17,30 46]_ _and in the kidneys [40]. While there

has generally been only a single observation in most of the cases

cited, in the case of dermatomyositis and especially wIth ery-

"thematosus, not only a large number of patients, but also various

organs have been studied. In dermatomyositis, these tubular

intracellular structures were found in the skin [9, 21, 22, 24,

25, 30, 31,.33, 41, 42, 46] and muscle [9,' 24, 25, 30, 31, 41, 42].

1



In erythematosus integumentalis chronicus, they appear in fresh

skin lesions [1, 4, 21, 22, 25, 27, 30, 44, 46, 48], but not in

healthy skin or scarred and atrophied foci [1, 22, 25, 27, 44], on

the other hand in visceral or systemic erythematosus they show up

not only in clinically attacked areas [12, 22, 23, 26, 30, 34, 40,

44, 46, 48], but even in normal skin areas [12, 23, 30, 34, 38].

In the case of visceral erythematosus, moreover, the detection was

successful in the kidneys [5, 7, 8, 11, 12, 14, 16, 20, 26, 28,

29, 35, 40, 43, 50-52], muscles [33, 40, 411, lungs [10], brain,

heart, spleen [20], lymph nodes [20, 22, 27], and peripheral blood

[2, 13, 15, 18, 36].

Since these structures have been found up to now in erythem-

tosus integumentalis chronicus only in skin eruptions, the question

is raised whether their occurrence in the cells of peripheral

blood is an expression of a beginning, or an already spread of

the disease to a systemic form.

We have therefore studied leukocyte concentrates of venous

blood in the various symptomatic forms of erythematosus, with the

electron microscope, for the appearance of this kind of intracyto-

plasmic inclusions.

Material and Methods

We analyzed the venous blood from 22 cases of erythematosus,

some of whom have been under regular observation of the University

Skin Clinic. at Wurzburg for years, mostly from the beginning of '

the illness, and in whom the course of the disease up to this

point is sufficiently well known. In this group are also three

patients with a vsiceral erythematosus without skin involvement,

who are in a sub-adute/acute stage of the disease. Studied

besides them were six patients with other auto-immune diseases,
mycosisfungoid, lymphogranulomatosis, leukemia, and one healthy
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control case. Clinical data and the preceding therapy for all

patients are given in the Tables.

Electron microscopic preparation. 10 ml of venous blood was

mixed with 10 drops of Liquemin, and then centrifuged in small

siliconized tubes at 1200 rpm. After carefully pipetting off the

plasma, the remaining leuc'ocyte layer (buffy coat) was carefully

layered over with a 3% glutaraldehyde solution. After 20 minutes /37

of fixation, the leucocyte layer was detached from the glass with

a pointed needle, taken out as a disc, and this was sliced into

1 rin.wide strips. The single strips were then further fixed for

1.5 hours in 1% osmic acid, and after dehydration with increasing

alcohol series, were imbedded in Epon. The slices prepared on

the Ultramicrotome LKB I were treated for contrast development

with uranyl acetate or uranyl acetate - lead citrate solution.

(Electron microscopic photography with the EM 9 A Zeiss).

All the material was generally thoroughly examined by two

researchers for the intracytoplasmic virus-like structures in the

blood cells.

Results of the Study

A. Erythematosus integumentalis chronicus

The tubular intracytoplasmic structures occurring in skin

lesions were not detecable in any of the ten cases of erythema-

tosus integumentalis chronicus in cells of the peripheral blood.

This group of patients did .not offer either clinically nor immuno-

hematologically any support for visceral manifestation up to this

point. The duration of the disease amounted at the time of these

studies from i to 25 years. In only one case was a Resochin

treatment under way, and in all the others no internal therapy
was followed in the last month before the study. In addition,
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Table 1. Diagnosis, Clinical Data, and Study Results of the Patients.

Patient Age Duration Diagnosis Illness Therapy Cytoplasmic Detection
Number. (yrs) of acuteness (Internal) inclusions E-cells

illness Anti- Anti-
(yrs) Blood Skin nuclear cytoplasmic.

.- _ -_. ..---- - . factors factors

1 F 76 17 Integumental Chronic
erythematosus

2 F 36 11 Integumental Chronic 6 -
erythematosus

3 F 57 5 Integumental Chronic +
erythematosus

4 F 15 3 Integumental Chronic F
erythematosus

5 M 43 8 Integumental Chronic
erythematosus

6 M 35 5 Integumental Chronic
erythematosus

7 M 34 1 Integumental Chronic Resochin
erythematosus

8 M 31 6 Integumental Chronic +
erythematosus

9 M 40 10 Integumental Chronic
erythematosus

10 M 59 25 Integumental Chronic
erythematosus



Table 1. (cont).

11 M 67 1 Integumental Disseminated Corticos- +
erythematosus teroid

12 M 45 8 Integumental Disseminated 4 + +
erythematosus

13 M 43 21 Integumental and Chronic 4 +
viseral - ryihEmatosus

14 M 34 3 Viseral erythematosus Chronic 4 + + +

15 F 47 18 Viseral erythematosus Chronic Corticos- + + +
teroid

16 F 47 14 Viseral erythematosus Chronic Corticos- + + +
teroid

Metho-
trexate

17 F 44 17 Integumental and Chronic Corticos- + + +
visceral erythematosus teroid

Imurek

18 F 34 16 Integumental and Chronic Coticos- + + +
visceral erythematosus teroid

19 F 72 22 Integumental and Chronic Corticos- +. 4 +
visceral erythematosus teroid

20 F 27 1 Visceral erythematosus Subacute + + +

21 F 39 1. 1/2 Visceral erythematosus Subacute Corticos- + + +
te-oid.

22 F 36 4 Visceral erythematosus Subacute Corticos- + + +
teroid

Imurek

Ln



Table 1. (cont).

Patient Age Duration Diagnosis Illness Therapy Cytoplasmic Detection
Number (yrs) of acuteness (Internal) inclusions E-cells

illness Anti- Anti-

(yrs) Blood Skin nuclear cytoplasmic
factors factors

23 F 40 4 Dermatomyositis Corticos-

teroid

Imurek

24 F 46 12 Diffuse sclerodermia

25 F 48 28 Diffuse scleradermia Metal-

captase

26 F 68 4 Sezary's Syndrome

27 F 17 1/2 Morbus Hodgkin

28 M 57 1/4 Monocytic leukemia Corticos- .
teroid

29 F 32 1Control



skin biopsies of typical hyperkeratotic discoid erythemic centers

from two patients were studied and in these, the same results arose

as in skin biopsies from erythematosus integumentalis disseminatus
(see under B)'.

B. Erythematosus integumentalis chronicus with dissemination

of skin involvement.

In two patients (No. 11 and 12), who showed a dissemination,

of skin involvement on the trunk and extremities at the time of

the study, the characteristic intracytoplasmic structures were

found in leucocytes of the peripheral blood. We could detect the
same cytoplasmic inclusions in fibroblasts, histiocytes, lympho-
cytes, and macrophages of the cutaneous infiltrate, as well as in
endothelial cells of the small vessels, and in the keratinocytes,

but also extracellularly in a skin lesion excised from under the

arm (case No. 12). In both patients, however, there occurred

neither a clinically manifest participation of internal organs,
nor could pathological, hematological, or immunoserological condi-

tions be shown by repeated control tests. The duration of the
disease to this point amounted to 1 or 8 years. The observation

period in these cases is still relatively short.

C. Erythematosus visceralis (chronicus/subacutus) with and

without skin involvement.

Ten patients with visceral erythematosus, half of whom showed
sking phenomena, were studied. Several patients were in clinical

remission and had been a long time without systemic treatment. /41

One female patient was chosen during a deterioration of her condi-

tion, before introduction of therapy. The remaining patients were

undergoing a systemic corticoid and/or immunosuppressive therapy.

The visceral manifestations attacked the kidneys, the heart, the

vessels, the serous membranes, and the joints. In all cases, a /42
positive erythematosus cell pehnomenon and/or corresponding
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Figure 1. a. Patient No. 11 (Disseminated integumental erythematosus)
In the cytoplasma, a clear blood leukosytic, electron-rich, tubular
cell inclusion bound in a net-like form (arrow) at circumscribed
location. Enlargement 15000:1; b. Section of 1. a. The un-
yielding membrane derived from the endoplasmic reticulum (arrow)
not detectable in all sections. Enlargement 35000:1.
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Figure 2. Patient No. 13 (Visceral erythematosus). Section of a
blood lymphocyte. Tubular structures localized in the neighborhood
of the nucleus (K), partly bound together by a membrane (arrow).
Enlarged cysterns (C y) of the endoplasmic reticulum. Enlargement
45000:1.

immunological conditions (anti-nuclear/anti-cytoplasmic factors)

were shown either before or by controls during this study, by means

of indirect immunofluorescence or antiglobulin consumption test.

The duration of illness of this group ranged from one to 22 years.
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Figure 3. Patient No. 14 (Chronic visceral erythematosus). Bizarre
configuration of accumulated tubular cell inclusions with indicated
outer membrane (arrow) in the cytoplasma of a blood lymphocyte.
Vacuolic degeneration of the mitochondria (m). Enlargement 40000:1.

In all cases, pathological tubular cell inclusions were found

independently of the acuteness of the disease symptoms and pretreat-

ment, in the cells of the leucocyte concentrates in variable abun-

dance. In clinically unremarkable skin of a patient with progres-

sive glomerulonephritis and severe heart involvement [No. 22],

these structures were not detectable.
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Figure 4. Patient No. 19 (Integumental and visceral erythematosus).

Electron-rich, tubular, cytoplasmic inclusion within a granulocyte
in the peripheral blood. Enlargement 15000:1.

D. Further systemic illnesses.

In patients with dermatomyositis, diffuse sclerodermia, Sezary's

Syndrome, Morbus Hodgkin, monocytic leukemia (No. 23-28), the study

of the leucocyte concentrates turned out negative. Also, no cor-

responding tubular structures were found in the blood cells of the
healthy control person.
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E. Structure of the cell inclosures.

In leukocytes of the peripheral blood, the cell inclosures

(especially with uranyl acetate contrasting),-------- as electron-

rich round --------

[TWO PAGES MISSING] Lp~ qqi qfl

[nulocyten] --- of the peripheral blood in systemic erythematosus ./46

We ourselves could not detect these structures in blood cells in

chronic discoid erythematosus. On the other hand, they were

present in the studied cases of disseminated cutaneous erythema-

tosus, and in all patients stricken with vsiceral erythematosus,

in lymphocytes and lymphatic irritation forms. Granulocytes were

attacked in two cases. A dependence on the severity of the clini-

cal picture - acute disease attack or remission - and on the pre-

treatment with corticosteroids and/or immunosuppressive drugs,

could not be established. Studies on patients with dermatomyoosi-

tis, diffuse sclerodermis, Sezary's Syndrome, Morbus Hodgkin, and

leukemia, as well as on one healthy control case, proved completely

negative.

The localization of the tubular structures in the blood cells

1. The work of J. H. Goodman et al [Ann. intern. Med 79, 396-402

(1973] and P. M. Grimley et al [Arthr. and Rheum. 16, 313-323

(1973)] were available to us only after going to press.

We thank Miss G. Schenk for her painstaking technical assis-

tance.
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corresponds to that in the cells of other tissues. The anastomosed,

net-like branched tubuli were found partly in enlarged cysterns of

the endoplasmic reticulum, and partly free without-he confining-mrnm-

brane. The inclusion-positive leucocytes show, as other authors

have also observed [2, 24, 25, 38, 48], beginning degenerative

changes (for example, enlarged and vacuolized mitochondria, augmen-

ted occurrence of lyosomes), which, however, are expressed differ-

ently from cell to cell. From the occurrence of the inclusions

even in cells with completely unremarkable'cytoplasmic structures,

it was concluded that it could be a case here of an early indica-

tion of a cell injury [201.

The ultrastructural picture of the tubular cytoplasmic inclu-

sions does not necessarily permit a conclusion about their etiology.

On the basis of its detection in the most various human diseases,

and experimental animal illness conditions, it is conjectured that

it is a matter of a broad, unspecific, pathological phenomenon in

the endoplasmic reticulum as an answer to various irritants [3, 8,

20, 42, 43]. However, they are duscussed also as the morphological

equivalent of a specific immunological mechanism [14, 30], and in

combination with immunoglobulin production [53]. Their viral nature

is not demonstrable from the electron microscopic structure and

cannot, up to now, be ascertained >either immunologically, serologi-

cally, nor by culturing (reviewed by Fischer and coworkers). Also,

the description of intranuclear tubular or filamentary inclusions

[23, 37, 48, 50], does not support this hypothesis, since this kind

of structure could be taken completely for metabolic nuclear pro-

ducts [34]. In the specific study material, they were neither in /47

skin biopsies nor in leucocytes.

Although the occurrence of intracytoplasmic cell structures

can not be considered as specific for erythematosus, their appear-

ance in various organs in the visceral manifestation of the illness



seems to be characteristic. Thus, the series of electron micro-

scopic studies of renal biopsy material revealed that tubular cyto-

plasmic inclusions in erythematosic nephropathy could be detected

in 62-100% [5, 12, 14, 28, 29, 52], preponderantly in the endo-

thelial cells of the capillaries of the glomeruli. In a large

number of other renal illnesses, on the other hand, they were found

in about 2-4% [5, 14, 29, 52], and seldom in a higher percentage

bracket of 20-26% 112, 281. The observation seems important in

this connection, that these structures in erythematosic nephropathy

appeared independently of the severity of the clinical picture and

of the histologically expressed renal changes [12, 14, 20, 28, 35,

52]. Grausz and coworkers pursued the cases of two patients suffer-

ing from chronic integumental erythematosus, who showed cytoplasmic

inclusions in renal endothelia with unlimited renal function and

unremarkable histological renal condition. In both.cases, a vis-

ceral erythematosus developed in the course of the observation

time of 4 or 6 years. From this, it was concluded that these

cytoplasmic structures might be an early diagnostic indication of

a renal involvement in erythamatosus [14, 52]. Also in the speci-

fic studies, no dependence of the appearance of the pathological

cell structures in the blood on the duration and acuteness of the

disease could be established in visceral erythematosus. They

were detectable in cases of clinical remission lasting, in part,

for years, at the same frequency as in new illnesses or in fresh

attacks of the illness. Furthermore, they were found in two

patients with disseminated integumental erythematosus with a ten-

dency towards exacerbation. Although at this time the latter can-

not be classified either clinically or immunoserologically as so-

called transition forms, they seem to stand a strong risk of the

development of visceral erythematosus.

Since even today classification of special forms of develop- oii

ment in cutaneous or visceral erythematosus is still not possible,
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in our opinion, the electron microscopic detection of these cyto-

plasmic inclusions in cells of peripheral blood - along with the

study of serological immuno-phenomena - could prove to be impor-

tant in the early diagnosis of a generalization of the disease.
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